VEGF protects rat cortical neurons from mechanical trauma injury induced apoptosis via the MEK/ERK pathway.
Traumatic brain injury (TBI) is a serious insult that frequently leads to neurological dysfunction or death. Vascular endothelial growth factor (VEGF) is a major regulator of angiogenesis and vascular permeability. Recently, VEGF has been identified as a neurotrophic factor and has been implicated in the pathogenic mechanisms of TBI. However, the possible mechanisms of VEGF in primary or secondary injuries after TBI are largely unknown. The present study attempted to determine whether VEGF has a protective effect on primary cortical neurons against mechanical trauma injury, which is an in vitro insult mimicking traumatic brain injury. We found that pretreatment of primary cortical neurons in culture with VEGF decreased neuronal death in a concentration-dependent manner, and VEGF counteracted the mechanical trauma mediated apoptotic death of cultured cortical neurons. VEGF up-regulates the activity of ERK (extracellular signal-regulated kinase) in cultured cortical neurons and U0126 (a mitogen activated protein kinase kinase (MEK) inhibitor) suppressed VEGF induced activity of ERK. Furthermore, incubation of cells with U0126 attenuated the ability of VEGF to protect neurons against mechanical trauma-induced apoptosis. Therefore, the present study supports the notion that MEK/ERK pathway is involved in VEGF mediated neuroprotection against mechanical trauma injury.